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ABSTRACT 
 
Evaluation of Web-Based Safety Training against the Instructor-Led Classroom Training 
Method. (December 2004) 
Sai Srinivas M. Telekepalli, B.Arch., Jawahar Lal Nehru Technological University 
Chair of Advisory Committee: Dr. Nancy L. Holland 
 
The development of the Internet and the technological advancements in 
multimedia are some of the breakthroughs the 21st century has witnessed. Innovative 
ways are being sought for the application of technologies such as the Internet and 
multimedia, for the development of effective learning methods. The potential for using 
the Internet in combination with multimedia for teaching and learning is great; we are 
only beginning to understand and use the advantages it can offer. Web-Based safety 
training is an innovative self-paced learning aid which provides distinctive advantages 
over the traditional, instructor-led classroom training.  
This study provides an in-depth evaluation of Web-based safety training against 
instructor-led classroom training. The Web-based safety training uses multimedia such 
as power point slides with text, images and video clips. This study is designed as an 
experiment to determine the relative improvement in knowledge of woodshop safety 
when Web-based safety training is used against instructor-led classroom training. An 
opinion survey is conducted to determine participant’s attitude towards the training 
methods. 
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1. INTRODUCTION 
 Safety management is one of the most important aspects of building construction 
management. Safety management aims to bring the building construction site and 
personnel in compliance to the Occupational safety and health administration (OSHA) 
rules and regulations. OSHA requires the contractors in USA to follow the safety and 
health regulations for construction in accordance to 1926 29 CFR federal code of 
regulations and 1910 29 CFR for general industry. The safety and health regulations are 
enforced to ensure safety on the construction site or workshop. Learning safety is the 
first step towards becoming safety conscious. In order that the principles of construction 
safety are thoroughly learned, appropriate teaching tools and techniques must be used. 
New ways are being sort to incorporate the emerging technologies into education 
(McFarland 1996). These new learning methods must be explored and investigated to 
find out if they are more effective than the conventional ones. 
The importance of safety in the workplace cannot be stressed enough, whether it 
is a large construction site or a small woodshop. Any negligence towards the safety in a 
construction site or workshop can result in serious injury or death. Each and everyone 
involved in the construction site or workshop must be safety conscious. Safety is pivotal 
to all the members who are involved directly or indirectly in the construction or general 
industry. Fatal injuries or death on a construction site or workshop can have devastating 
effect on the project, besides the pain incurred to the victim and his family. This research 
explores the impact of Web-based multimedia as one of the innovative safety training 
This thesis follows the style of Journal of Computing in Civil Engineering. 
  
2
 
methods, on learning. The principles of safety and their application in the work site are 
more practical rather than theoretical in nature. Hence, understanding of safety requires 
practical and interactive learning environment. Web-based multimedia is an interactive 
learning aid, which may be used for effective and efficient safety training. This study 
aims to prove that Web-based safety training is an effective tool for teaching safety as 
compared to the traditional, instructor-led classroom training.  
 
1.1 Purpose of Study 
The purpose of the study is to assess the effectiveness of Web-based multimedia as a 
learning aid for the students of construction management (Department of Construction 
Science, Texas A&M University) against the traditional, classroom-based instruction 
during the fall semester of 2004, in understanding the basics of woodshop safety.  
 
1.2 Objectives and Scope of the Research 
The primary objective of this research is to evaluate the effectiveness of Web-based 
safety training against the traditional, classroom-based training in learning safety. 
Following are the key research objectives: 
1. To develop a Web-based, woodshop safety training program for the 
students/faculty of College of Architecture (Texas A&M University or TAMU). 
2. To test the knowledge of woodshop safety of the test subjects before and after a 
learning aid is used (Web-based or Classroom-Based Training). 
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3. To analyze the above test results to conclude if knowledge of woodshop safety is 
significantly increased when Web-based multimedia learning aids are used in 
comparison to classroom-based instruction. 
4. To contribute towards the development of effective training methods for learning 
safety and as a consequence reduce the fatalities or injuries in the worksite which 
usually occur because of the lack of knowledge of safety. 
 
1.3 Significance of the Research 
 The Web-based safety training program developed for the purpose of 
experimentation in this study will be used in the safety training of students/faculty of 
College of Architecture, TAMU who wish to use the woodshop (Langford Bldg B, 
Texas A&M University) for their projects. Knowledge of safety is pivotal in avoiding 
accidents in the construction site or the workshop. When effective learning methods are 
used the knowledge of the learner will be significantly improved. The results of this 
research will contribute to the development and wide spread usage of innovative safety 
training programs. Since Web-based safety training is a cost effective and flexible 
medium of training, the companies in the construction industry by using Web-based 
safety training programs as compared to the instructor-led safety training programs, can 
save a lot of money. 
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2. REVIEW OF LITERATURE 
2.1 Introduction 
Innovations are being sought for teaching and learning in the 21st century 
classrooms. The 21st century has seen development of some great breakthroughs in 
technology. New ways are being sought to incorporate the emerging technologies in 
teaching (McFarland 1996). According to McFarland these emerging technologies are 
the various forms of multimedia. Oxford dictionary defines multimedia as; information 
presented in more than one format, such as text, audio, video, graphics, and images. 
Inventions such as the computers, World Wide Web and film making have greatly 
contributed to the cause of multimedia based learning. Multimedia has revolutionized 
the way information is presented to achieve maximum amount of learning and retention 
among students. 
 “Multimedia resources are increasingly embraced in elementary and secondary 
education. In that sector both the range of products and applications for the technology is 
expanding rapidly. By contrast, higher education has not demonstrated equal enthusiasm 
for multimedia, but this does not necessarily mean that multimedia has little to offer” 
(McFarland 1996). New ways are being sort to incorporate the emerging technologies 
into higher education. One such technology is Web-based multimedia. It’s a well known 
fact that a picture or visual can convey so much more effectively than written text in a 
short span of time. This advantage along with the interactive nature of Internet makes 
Web-based multimedia an ideal tool for educational purposes. Reynolds and Anderson 
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(1992) describe the relevance of multimedia to the three objectives of learning as 
following:  
• “Cognitive objectives: Used to teach recognition or discrimination of 
applicable visual stimuli and audio stimuli.  
• Psychomotor objectives: An excellent tool to recreate real world conditions.  
• Affective objectives: Interactive multimedia is very useful in the affective 
domain. The strength of detailed portrayal of situations and interactive 
participation of the learner increases its usefulness for affective domain 
objectives.” 
According to Columbia University of Art and Science there are four most widely 
recognized categories of learners, visual learners, auditory learners, tactile learners, and 
kinesthetic learners. Students usually employ two or more ways of learning. Web-based 
multimedia aims bring in more of visual and auditory learning into the safety training 
programs there by catering to both the visual and auditory learners.  
 
2.2 Safety and Safety Training 
According to Occupational Safety and Health Regulations for Construction, 29 
CFR 1926 Sub Part C – Safety Training and Education, the employer is required to 
provide safety training to his employees. 1926.21(b) (2) states: 
The employer shall instruct each employee in the recognition and avoidance of 
unsafe conditions and the regulations applicable to his work environment to 
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control or eliminate any hazards or other exposure to illness or injury (OSHA 
2001). 
The machines used in woodshop can prove to be dangerous to the workers if they 
are not properly trained in using the tools and machinery safely. “Workers operating the 
woodworking equipment suffer the following common injuries: laceration, amputation, 
severed fingers, and blindness. Wood dust and the chemicals used for finishing products 
are health hazards to wood workers and may cause skin and respiratory diseases” 
(OSHA 1999). Hence, it is very important that the workers are trained in the correct and 
safe use of woodworking machinery. Woodshop safety training can be divided into two 
parts namely, Initial Training and Hands-on Training. Following are the definitions for 
Initial Training and Hands-on Training according to OSHA 29 CFR 1910.120 Appendix 
E – Training Curriculum Guidelines: 
• Initial Training: Training required prior to beginning work. 
• Hands-on Training: Training in a simulated work environment that permits 
each student to have experience performing tasks, making decisions, or using 
equipment appropriate to the job assignment for which the training is being 
conducted (OSHA 2001). 
Students can learn “Hands-on Training” only by working with woodshop 
machinery under the supervision of a trained instructor. Typically Initial Woodshop 
safety training is taught by lecture. “A lecture is an interactive discourse with a class 
lead by an instructor; it is typically an oral presentation with little or no use of 
multimedia. A lecture sometimes might include a demonstration. A demonstration 
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involves the showing by actual use of equipment or procedures” (OSHA 2001). Students 
can best learn safety by site visits or demonstrations, but the conventional learning 
methods (classroom-based training) cannot replace the benefits to be gained by the site 
visits. “This is because the site visits may not be possible due to the constraints of cost, 
safety, availability of and access to a variety of suitable construction sites and time” 
(Bouchlaghem et al. 1999). There is a need for the development of innovative safety 
training methods which are more efficient and effective learning tools as compared to 
the training by lecture, especially in cases when the lecture cannot be supplemented by 
demonstrations.  One of the ways effective safety training can be conducted is by using 
Web-based multimedia, which can mitigate the problem of availability of live 
demonstrations with the help of online video clips.  
 
2.3 Theory of Learning 
The understanding of the learning process is very important in designing and 
developing a training program. Learning may be defined as: “a relatively permanent 
change in behavior or in behavioral potentiality that results from experience and cannot 
be attributed to temporary body states such as those induced by illness, fatigue, or drugs” 
(Hergenhahn and Olson 2001). According to Merriam and Caffarella (1991) behaviorist, 
cognitive, humanist, social and constructivist learning are the five basic orientations 
towards the learning theories. Of the above five orientations towards learning theory 
Mayer (2001) believes the behaviorist and cognitive approaches, in the context of 
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multimedia learning are most important. The behaviorist and the cognitive orientations 
towards active learning are discussed briefly in the following: 
1. Behaviorist Orientation: Behaviorist orientation to learning was developed in 
the early decades of the twentieth century by John B. Watson (Ormrod 1995). 
The behaviorist approach to learning theory can be summed up by the following 
three assumptions: “Observable behavior rather than internal thought processes 
are the focus of study. In particular, learning is manifested by a change in 
behavior. The environment shapes one's behavior; what one learns is determined 
by the elements in the environment, not by the individual learner. The principles 
of contiguity (how close in time two events must be for a bond to be formed) and 
reinforcement (any means of increasing the likelihood that an event will be 
repeated) are central to explaining the learning process.” (Merriam and Caffarella 
1991).Typically training/teaching methods which allow the students to 
interactively participate in the learning process by means of hands-on exercises 
confirm to the behaviorist approach to learning.  
2. Cognitive Orientation: Cognition according to the Oxford dictionary is defined 
as: The process by which knowledge and understanding is developed in the mind. 
The Gestalts orientation to the theory of learning gained popularity in the mid-
twentieth century (Ormrod, 1995). “Gestalt (a German word meaning “pattern or 
shape”) psychologists proposes looking for at the whole rather than its parts, at 
patterns rather than isolated events” (Merriam and Caffarella 1991).Cognitivist’s 
or Gestalts are of the opinion that, “The human mind is simply not a passive 
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exchange-terminal system where the stimuli arrive and the appropriate response 
leaves. Rather, the thinking person interprets sensations and gives meaning to the 
events that impinge upon his consciousness” (Grippin and Peters 1984). Finally 
the cognitive orientation to learning can be summed up in Hergenhahn and 
Olson’s (2001) words as,  
Learning to a Gestaltist, is a cognitive phenomenon. The organism ‘come 
to see’ the solution after pondering the problem. The learner thinks about 
all the ingredients necessary to solve a problem and puts them together 
(cognitively) first one way then another until the problem is solved. When 
the solution comes, it comes suddenly, that is, the organism gains insight 
into the solution of a problem. The problem can exist only in two states: 
1) unsolved and 2) solved; there is no state of partial solution in between. 
2.4 Safety Training and Theory of Learning 
Developing safety training methods using multimedia, according to the learning 
theory would ensure that the students would understand and hence, learn the theories and 
principles of woodshop safety thoroughly. The two primary aspects of learning with 
multimedia according to Mayer (2001) are remembering (Ability to reproduce or 
recognize presented material) and understanding (Ability to use presented material in 
novel situations). Further, he is of the opinion that active learning or meaningful learning 
depends on learner’s cognitive activity in the mind rather than the physical or behavioral 
activity. In Caldeira’s (2001) research the subjects preferred the non-linear and 
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interactive nature of presentation of information in the Web-based interface against the 
linear less dynamic systems by the participants. He also believes that, “information 
interactivity must be kept in minimal levels in order to not interfere with the learning 
tasks”. In short the studies of Mayer (2001) and Caldeiro (2001) seem to indicate that 
effective learning is accomplished by less interactive yet efficient learning interface. 
Hence it can be concluded that cognitive theory to learning rather than the behavioral 
theory to learning would be better suited in using to develop the safety training program 
with Web-based multimedia.  
 
2.5 A Cognitive Theory of Multimedia Learning  
“A cognitive theory of multimedia learning assumes that the human information 
processing system includes dual channels for visual/pictorial and auditory/verbal 
processing, that each channel has limited capacity for processing, and that active 
learning entails carrying out a coordinated set of cognitive processes during learning” 
(Mayer, 2001). The goal of multimedia as a learning aid is to accomplish active learning. 
Here active learning refers to cognitive process going on in the mind of the student 
during the safety training, so that maximum understanding or knowledge of woodshop 
safety is achieved. According to Mayer (1996) three essential cognitive processes 
involved in active learning are, selecting relevant material, organizing selected material, 
and integrating selected material with existing knowledge.  
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Mayer’s cognitive theory of multimedia learning is illustrated in Figure 1. 
 
 
Figure 1. Cognitive Theory of Multimedia Learning 
 
2.6 Effectiveness of Multimedia Learning  
Several studies have been conducted to assess the effectiveness of multimedia as 
a learning aid against the traditional methods of teaching. In the following some of the 
relevant studies have been discussed in brief to establish that multimedia provides a 
significant advantage in learning and retention as opposed to teaching methods which do 
not use multimedia. 
Issa et al (1999) in their study, measured the effects of multimedia-based safety 
education against the traditional, instructor led-classroom learning. The test subjects 
used were high-school vocational and college construction safety class students. The 
multimedia used was CD-ROM. According to Issa et al (1999), “…multimedia-based, 
self-paced learning offers very distinct advantages over traditional, instructor-led 
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classroom learning. Both-high school and college students exhibited superior retention 
rates when learning from multimedia-based materials.” 
Beckham (1969) in his dissertation, compared self-paced instruction against 
traditional lecture-demonstration instruction using male undergraduate students. The 
multimedia used was video tape. The results of his study can summed up as: 
1. …the self-paced program of instruction was significantly more effective than 
was the traditional method of teaching of safety in using machine tools in the 
wood laboratory. 
2. …safety practices in operating woodworking machines may adequately be 
taught by either method of instruction. 
3. …when self-paced materials were utilized, the instructor was freed for a 
significant length of time to devote more personal attention to individual 
students. (Beckham 1969). 
Kassay (1970) in his dissertation, evaluated the self-instructional system in 
teaching students safe and efficient method of operating woodworking machinery. The 
multimedia used was loop film. According to Kassay (1970), “The findings support the 
feasibility of having learners teach themselves, through the use of total self-instructional 
system, how to safely and skillfully operate a potentially dangerous complex system.”. 
Based on the above discussion it can be safely concluded that multimedia based 
self-instructional safety training method which is developed according to cognitive 
orientation towards learning theory would be much more effective than the traditional, 
instructor-led classroom training. 
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2.7 Web - Based Safety Training 
One of the greatest inventions in the twenty first century is the development of 
the Internet. Information on the Internet can be accessed at any time and any place. 
Information can be presented innovatively and creatively by combining various forms of 
multimedia such as power point presentations and audio-visual movies on one platform. 
The above two advantages combined together make the Internet a very powerful 
education tool. According to Piaget, every student has a different level of functioning of 
cognitive structure. In order that every student attains intellectual growth, education 
must be individualized (Hergenhahn and Olson 2001). It is impossible for an instructor 
in a class of 25-30 students to individualize teaching for every student. Web-based safety 
training provides information in modules; students can design their own curriculum or 
individualize the training to fit to their requirements. 
Web-based safety training is one of the innovative self-paced safety training 
methods that can offer distinctive advantages over the traditional instructor-led 
classroom safety training. “By providing immediate feedback, personal attention, 
exciting visual displays and gamelike atmosphere, CBI can motivate students to learn in 
ways traditional instruction may not. There is considerable evidence that students learn 
from CBI than from traditional instruction, and they do so in shorter period of time” 
(Herganhahn and Olson 2001). The advantages it can offer can be summed in the 
following: 
1. Superior learning and retention. 
2. Flexibility in the choice of time and place of training. 
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3. Self-paced instruction allows students to learn at there own pace. 
 
2.8 Conclusion 
Sufficient research has been done to conclusively prove that multimedia based 
self-instructional methods of learning are very powerful tools for learning safety. 
However research in proving, Web-based safety training to be an effective learning aid 
as opposed to the traditional, instructor-led classroom learning is still to be forthcoming. 
The potential for using the Internet in combination with multimedia for teaching and 
learning is great, the academic world is only beginning to understand and use the 
advantages it can offer. Thus, Web-based multimedia as an effective self-paced 
instructional method in learning safety needs to be explored. 
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3.  RESEARCH METHOD 
Extensive research has been conducted on the effects of multimedia on learning 
and retention in the past decade. The use of multimedia as a learning aid need not be 
confined only to the academic environment; it can be used for training in the 
construction industry. Safety training in the construction industry is one of the areas 
where multimedia can be used. Web-based safety training presents information 
innovatively and creatively by combining various forms of multimedia such as power 
point-presentations and audio-visual movies on one platform. Given the advantages of 
Internet and multimedia, the Web-based safety training is an excellent choice for use in 
the construction industry. This study investigates the effectiveness of Web-based 
multimedia for safety training and explores its viability for use in the construction 
industry. This section presents the research methodology and instruments, and a 
description of the statistical methods used to analyze the data. 
 
3.1 Research Methodology and Instruments 
A quasi experiment was used to measure the variables. Pre-test and post-test 
questionnaires were used to test the research hypotheses. The target population is the 
woodshop users and the study population is the students of construction management 
(Dept. of Construction Science, TAMU). The test subjects were not chosen at random, 
they are students of construction management enrolled in the fall semester of 2004 in the 
COSC 664 Construction Safety Management and COSC 464 Construction Safety classes 
(TAMU). A total of fifty students participated in the study. Both graduate and 
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undergraduate students participated in the study. All the graduate students were 
international students who had no prior experience in the industrial arts. First, the 
students were given a pre-test prior to the safety training. The students were then 
randomly allocated to a training program. The detailed composition of the both groups is 
shown in Table 1. Both the Web-Based safety training and instructor-led classroom 
training were conducted for approximately a period of forty five minutes. Post-test was 
administered immediately after the completion of the training. The students took 
approximately fifteen minutes of time to answer both the pre-test and post-test 
questionnaires. Finally all the students answered an opinion survey at the end of the 
experiment. No time limit was imposed on students in answering the questionnaires or 
on the duration of training program. 
 
Table 1. Composition of the Test Groups 
Test Groups No. Grad Students No. of Under Grad Students Test Group Size 
Web-Based Safety 
Training 8 15 23 
Classroom Safety 
Training 7 20 27 
Total 15 35 50 
 
Both the pre-test and post-test consisted of thirty questions and these questions 
were spilt in two sections namely, Section I consisted of multiple choice questions and 
Section II consisted of true or false questions. See Appendix B for pre-test, post-test 
questions and answers. A pool of fifty five questions was created. From this pool of fifty 
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five questions twenty five questions were allocated randomly to pre-test and post-test. 
For each of the twenty five questions in the pre-test, there was one question in the post-
test which pertained to the same topic but different from its counterpart in the pre-test, 
these questions will be referred to as unique questions here on in the following 
discussions. Five questions in the Section II are exactly same  in both the pre-test and 
post-test, these questions will be referred to as non-unique questions here on in the 
following discussions. The order of appearance of the five similar questions in the both 
the pre-test and post-test was randomized. If the pre-test and post-test were to contain all 
same questions, then there is a possibility of introducing bias, because the students may 
look for only information which is useful for answering the questions asked in the pre-
test and thus, bias. On the other hand if the all the questions asked in the pre-test and 
post-test are completely different, then the difference of the scores in the pre-test and 
post-test, Delta would not be a good measure of the improvement in knowledge of the 
students. In order that the test instrument accurately measure improvement in knowledge 
of the students accurately after the training and at the same time not introduce bias, the 
above mentioned procedure was adopted in devising the test instrument. Statistical tests 
were conducted to determine if the proportional mean difference between the non-unique 
questions and unique questions was significantly different or the same to determine the 
robustness of the test instrument, with no significant difference in the proportional 
means indicating robustness of the test instruments. The opinion survey consists of ten 
questions; the survey was taken by the students of both test groups. The survey questions 
were designed to measure the level of satisfaction among the students towards the 
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training methods. See Appendix C for the opinion survey. The students took 
approximately five minutes of time to complete the opinion survey. 
  
3.2 Experimental Setting 
The experiment was conducted on Monday the 20th of September, 2004 from 
5.30pm to 7.00pm at Langford buildings A and C (Texas A&M University). The pre-test 
was administered to all the students in the same class room (C105), students selected for 
the instructor-led class room training stayed in the same room for the training, the post-
test and, the opinion survey. The students selected for the Web-based safety training 
took the training in the computer lab (A105), where they also answered the post test and 
the opinion survey.  
 
3.3 Description of the Web-Based and Classroom Safety Training Methods 
The style and content of presentation for both the training methods was approved 
by   Dr. Nancy L Holland, Associate Professor (Department of Construction Science, 
Texas A&M University) and Mr. Charles F. Tedrick, Supervisor of Woodshop (College 
of Architecture, Texas A&M University). The material contained in both Web-based 
safety training and instructor-led classroom safety training was the same. The material 
contained in both the training methods was developed using the woodshop safety manual 
presented in Appendix D, Lewis’s (1981), Safety for Carpenters and Woodworkers and 
OSHA’s (2001a), A Guide for Protecting Workers from Woodworking hazards. The web 
pages for the Web-based safety training program were developed using Dream Weaver. 
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The types of media used in Web-based safety training are, power-point slides containing 
text and images of machinery and an audio-visual demonstration video clip. Web-based 
safety training required the test subjects to go through the online safety course and the 
woodshop safety manual. The various topics covered in both the woodshop safety 
training programs are: General Personal Safety, Shop and Job Site Safety, Hand Tool 
Safety, Stationary Power and, Tool Safety Portable Power Tool Safety.  
The Web-Based safety training was spilt into two parts namely; Part I and Part II. 
Part I consisted of viewing power point slides on the course material and Part II 
consisted of viewing a nineteen minute long demonstration video clip. The video clip is 
used to demonstrate the use of equipment used in the woodshop, also it discusses the 
common hazards associated with them, and the personal protective equipment 
recommend for each (see the enclosed CD). In addition to safety training the web pages 
also contain links to the woodshop safety manual presented in Appendix D and links to 
other websites which provide additional information on woodshop equipment. Example 
screenshots of the web pages are presented in Appendix E.  
The classroom safety training consisted of two parts. First the students were 
taught the course material by a woodshop instructor on woodshop safety and then the 
students were each given a hard copy of the safety manual (see Appendix D) to read the 
material covered in the lecture.  
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3.4 Data Analysis 
The values of delta (Post-test score – Pre-test score) pre-test/post-test experiment 
are not normally distributed and non-parametric statistics were used to analyze the data 
to illustrate the differences in the difference of test scores between the test groups (Web-
based and Classroom-based). Descriptive statistics were used to analyze the data 
obtained from the opinion survey to illustrate the differences in participants’ satisfaction 
towards the method of safety training used. Analysis of the proportional mean difference 
of non-unique questions and unique questions was conducted to determine the 
robustness of the test instrument (pre-test and post-test questionnaire). The analysis also 
compared results of this study to similar research studies from the literature (Issa et al. 
1999; Kassay 1970; Beckham 1969). Apart from measuring the effectiveness of Web-
based safety training over the traditional, instructor-led classroom training, the 
interaction between the method of training used and the level of education of the 
students was also observed. The response’s for every question in the opinion survey was 
compared for both test groups to determine the relative level of satisfaction between the 
two methods of safety training.  
 
3.5 Assumptions and Limitations 
It is assumed that the experiment was able to exclude all confounding factors 
affecting learning by keeping almost all the conditions at the pre-test and post-test 
similar, so that any change or Delta between the pre-test and post-test scores is attributed 
as an effect of the training method used. The external validity of the study is weak since 
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the selection of the research subjects was not randomized. The research measures only 
surface learning and does not measure retention of knowledge gained by the training 
methods. 
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4. RESULTS OF THE STUDY 
This section presents analysis of data and findings of the study. A discussion of 
the student’s opinion towards the training methods is also presented. In Tables 9, 10 and 
11 the descriptive statistics and frequency tables for pre-test scores, post-test scores and 
Delta are presented. 
 
4.1 Tests for Normality of the Data 
Tests of normality were conducted on the data for Delta (Post test score – Pre test 
score) and the Proportional delta (proportional mean difference between the means of 
the non-unique questions and unique questions) to determine if the data is normally 
distributed. Since the number of unique questions (twenty five) is more than the non-
unique questions (five) in the questionnaires, the probability of answering the unique 
questions will be more than the probability of answering the non-unique questions. To 
rectify this inequality of the probabilities the values of the SimDelta (difference between 
non-unique questions) and DiffDelta (difference between the unique questions) are 
converted to proportions, that is the values of SimDelta were divided by five and the 
values of DiffDelta were divided by twenty five. The descriptive statistics for Delta and 
Proportional Delta (PropDelta – the values of proportional SimDelta and DiffDelta taken 
together) are shown in Tables 2. The tests for normality were conducted using both 
Shapiro-Wilk and Kolmogorov-Smirnov tests. The null and alternate hypotheses for 
Shapiro-Wilk and Kolmogorov-Smirnov tests are as follows: 
H0:  Data is normally distributed 
H1:  Data is not normally distributed 
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H0:  The data follow a specified distribution 
H1:  The data do not follow the specified distribution 
 
The p-values for the Shapiro-Wilk and Kolmogorov-Smirnov tests are 0.015 and 0.002 
respectively as presented in Table 3 - Tests for Normality of Delta, both of these values 
are less than the significance level, α = 0.05. Hence, reject null hypotheses and conclude 
with a 95% confidence level that, the data for Delta is not normally distributed. The p-
values for the Shapiro-Wilk and Kolmogorov-Smirnov tests are 0.000 and 0.000 
respectively as presented in Table 3-Tests for Normality of PropDelta, both of these 
values are less than the significance level, α = 0.05. Hence, reject null hypotheses and 
conclude with a 95% confidence level that, the data for proportional Delta is not 
normally distributed. The detrended normal Q-Q plots (see Figures 2 and 3) also indicate 
the same results as above. 
 
Table 2. Descriptive Statistics for Delta and PropDelta 
 
 N Minimum Maximum Mean σ 
Delta 50 -5 7 2.54 2.887 
PropDelta 100 -0.60 0.60 0.0892 0.19220 
 
Table 3. Tests of Normality for PropDelta and Delta 
 
Kolmogorov-Smirnov(a) Shapiro-Wilk  
Statistic df p-value Statistic df p-value 
PropDelta .152 100 .000 .945 100 .000 
Delta .163 50 .002 .941 50 .015 
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Figure 2. Detrended Normal Q-Q Plot of Delta 
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Figure 3. Detrended Normal Q-Q Plot of PropDelta 
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4.2 Robustness of Test Instrument  
It is important to have a robust test instrument to measure the variables, in order 
to be able to draw meaningful inferences from the analysis of the data. The test 
instrument should measure what it is supposed to measure accurately. The test 
instruments used in this study are the pre-test and post-test questionnaires. The 
robustness of the test instrument can be proved by comparing the mean difference 
between the scores in unique (DiffDelta) and non-unique (SimDelta) questions. If no 
significant difference between the means is found, then it can be conclude that the test 
instrument is robust and the data it yields can be used for analysis to draw meaningful 
conclusions. The Mann-Whitney test for two independent samples was used to compare 
the means of SimDelta and DiffDelta. The null and alternate hypotheses for the test are 
as follows:  
H0:  µSimDelta = µDiffDelta 
H1:  µSimDelta ≠ µDiffDelta 
The p-value for the hypotheses test is 0.920 (see Table 4) which is greater than the level 
of significance α = 0.05, hence null hypotheses cannot be rejected. Thus, with 95% 
confidence it can be inferred that the proportional mean difference between the scores in 
unique (DiffDelta) and non-unique (SimDelta) questions is equal. Thus the test 
instrument used is robust.  
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Table 4. Mann-Whitney Test to Compare Means of Proportional SimDelta and 
DiffDelta 
 PropDelta
Mann-Whitney U 1235.500 
Wilcoxon W 2510.500 
Z -.101 
p-value (two-tailed) .920 
 
4.3 Impact of Training on Students’ Knowledge of Safety 
The first question to be answered before proceeding any further in analyzing the 
data is whether training (both Web-based and Classroom-Based safety training) had any 
impact on student’s knowledge of safety or not ? This question can be answered by 
comparing the mean scores of the pre-test and post-test. If the post-test score is found to 
be significantly greater than the pre-test score, then conclude that the student’s 
knowledge of safety was significantly improved. The null and alternate hypotheses for 
the test are as follows:  
H0:  µpost-test ≤ µpre-test 
H1:  µpost-test > µpre-test 
The p-value for the hypotheses test is 0.001 (see Table 5), this p-value is for the two-
tailed test, for the above one-tailed test the p-value would be 0.0005 [(0.001)/2] which is 
lesser than the level of significance  α = 0.05, hence reject the null hypotheses. Thus, at 
95% confidence level it can be concluded that the mean of post-test scores is greater than 
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pre-test scores. Hence, the student’s knowledge of safety was significantly improved by 
both the training methods. 
 
 Table 5. Mann-Whitney Test to Compare Mean Scores of Pre - and Post -Tests 
 Pre-Post Test 
Mann-Whitney U 782.000 
Wilcoxon W 2057.000 
Z -3.237 
p-value (two-tailed) .001 
 
4.4 Comparison between the Web-Based and Classroom-Based Safety Training 
Both the training methods contributed towards improvement in student’s 
knowledge of woodshop safety, but still the question, which training method was more 
effective remains. By the analysis of the Delta’s of Web-based and class-based safety 
training methods it can be determined which training method is more effective. If the 
Delta of Web-based safety training is found to be significantly greater than the 
classroom-based safety training, then it can be concluded that the former is more 
effective than the latter as a safety training method. The null and alternate hypotheses for 
the test are as follows:  
H0:  µWeb ≤ µClass 
H1:  µWeb > µClass 
The p-value for the hypotheses test is 0.056 (see Table 6), this p-value is for the two-
tailed test, for the above one-tailed test, the p-value would be 0.028 [(0.056)/2] which is 
lesser than the level of significance α = 0.05, hence reject the null hypotheses. Therefore 
with 95% confidence it can be concluded that the mean Delta for Web-based training is 
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greater than that of the classroom-based training. Hence, the Web-based safety training 
is more effective than the traditional instructor-led, classroom-based safety training 
method.  
 
Table 6. Mann -Whitney Test to Compare Deltas of Web-based and Classroom-Based 
Safety Training 
 Delta 
Mann-Whitney U 213.500 
Wilcoxon W 591.500 
Z -1.915 
p-value (two-tailed) .056 
 
4.6 Interaction between the Level of Education and Training Methods 
A comparison of pre-test and post-test scores with the help of Wilcoxon Signed 
Ranks test the interaction between the level of education (Graduate or Undergraduate) 
and the training method used can be determined. The null and alternate hypotheses for 
the test are as follows:  
H0:  µPost Score ≤ µPre Score 
H1:  µPost Score > µPre Score  
All the results are conveyed at a 95% confidence level, i.e. significance level α = 0.05 
and from Table 7 the following conclusions can be made: 
1. The p-value (one-tailed) 0.017 is less than 0.05, hence reject null hypotheses, 
Thus, there is significant improvement in the knowledge of safety in graduate 
students when Web-based safety training is used. 
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2. The p-value (one-tailed) 0.246 is greater than 0.05, hence the null hypotheses 
cannot be rejected, Thus, there is no significant improvement in the knowledge 
of safety in graduate students when classroom-based safety training is used. 
3. The p-value (one-tailed) 0.003 is less than 0.05, hence reject null hypotheses. 
Thus, there is significant improvement in the knowledge of safety in 
undergraduate students when Web-based safety training is used. 
4. The p-value (one-tailed) 0.000 is less than 0.05, hence reject null hypotheses, i.e. 
there is significant improvement in the knowledge of safety in undergraduate 
students when classroom-based safety training is used. 
 
Table 7. Wilcoxon Signed Ranks Test 
Education Level Training Method Z Value p-value (2-tailed) p-value (1-talied)
Graduate Web-Based -2.116 0.034 0.017 
Graduate Classroom-Based -0.686 0.493 0.246 
Undergraduate Web-Based -2.726 0.006 0.003 
Undergraduate Classroom-Based -3.246 0.001 0.000 
 
In order to find out, which training method was relatively more effective in the 
improvement of knowledge of graduate and undergraduate students, the Mann-Whitney 
two independent sample test may be used. Following is the hypotheses test which is used 
to find out if the Web-based safety training was more effective in improving the 
knowledge of safety among graduate and undergraduate students: 
H0:  µWeb-Delta ≤ µClass-Delta  
H1:  µWeb-Delta > µClass-Delta  
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All the results are conveyed at 95% confidence level, that is significance level α = 0.05. 
From Table 8 the following conclusions can be made: 
1. The p-value (one-tailed) 0.0541 is greater than 0.05, so the null hypotheses 
cannot be rejected, however the null hypotheses can be rejected at 0.1 
significance level, that is with 90% confidence it can be concluded that the 
performance of graduate students was significantly improved by the Web-based 
safety training. 
2. The p-value (one-tailed) 0.1105 is greater than 0.05, so the null hypotheses 
cannot be rejected. Hence, the performance of undergraduate students did not 
significantly improve by the Web-based safety training. Here too, with 
approximately 90% (88.95%) confidence it can be concluded that the 
performance of undergraduate students significantly improved by the Web-based 
safety training. 
 
Table 8. Mann-Whitney Test to Determine Interaction 
 
 
 Interaction-UG Interaction-Grad 
Mann-Whitney U 114.000 14.000 
Wilcoxon W 324.000 42.000 
Z -1.223 -1.632 
p-value (two-tailed) .221 0.103 
p-value (one-tailed) 0.1105 0.051 
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4.6 Results of the Opinion Survey 
The ten statements in the opinion survey were so framed to elicit the opinions of 
the students on different aspects of the training method used. The opinion survey 
consists of alternate negative and positive statements. The participants could express 
there opinion by one of the four choices namely, 1. Strongly agree, 2. Agree, 3. Disagree 
and, 4. Strongly disagree. In the following the opinions of the students on Web-based 
and Classroom-Based safety training methods are discussed with respect to each 
statement using clustered bar charts. 
 
Statement 1: The presentation of the information in the training was very good. 
Majority of the students are in agreement with this statement (see Fig.4), that is they 
felt the information presented in both the training methods was very good. The 
percentage of agreement in case of Web-based safety training is slightly more than 
that for classroom-based safety training.  
 
Statement 2: I found the information presented to be overwhelming and 
confusing. Majority of the students are in disagreement with this statement (see 
Fig.5). The students did not feel the information presented to be overwhelming and 
confusing. The percentage of disagreement in case of Web-based safety training is 
slightly less than that for classroom-based safety training, indicating that the 
information presented in the former was somewhat overwhelming than the latter. 
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Statement 3: The information was presented in a systematic and well defined 
format. Majority of the students are in agreement with this statement (see Fig.6). The 
students felt the information was presented in a systematic and well defined manner, 
more so in case in case of Web-based safety training, since the percentage of agreement 
is more than its counterpart.  
 
Statement 4: During the training I felt bored and sleepy. The percentages of 
agreement and disagreement are almost same for both training methods (see Fig.7); 
however, the percentage of disagreement in case of Web-based training is stronger than 
its counterpart. The percentage of agreement in both training methods is almost equal.  
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Statement 5: The manner of presentation of information was captivating and 
stimulating. Majority of the students are in disagreement with this statement (see Fig.8), 
that is they felt the information presented was not captivating and, more so in case in 
case of classroom-based than Web-based safety training since the percentage of 
disagreement is more in the former than the latter.  
 
Statement 6: The use of multimedia for the presentation of information was 
inadequate. Majority of the students are in disagreement with this statement in case of 
Web-based safety training (see Fig.9), however as expected the students felt there was 
inadequate use of multimedia in the classroom-based training. 
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Statement 7: My knowledge on woodshop safety was significantly increased due to 
the training. Majority of the students are in agreement with this statement in case of 
Web-based safety training (see Fig.10), however the percentage of disagreement in case 
of classroom-based training is more than the percentage of agreement. 
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Statement 8: I believe safety training is not really necessary for the proper use of 
equipment in the Woodshop. Majority of the students are in strong disagreement with 
this statement (see Fig.11). This shows that students believe that safety training is 
important to avoid potential accidents and injuries which might happen due to 
negligence towards safety.  
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Statement 9: In all the training method was very effective in conveying information 
on woodshop. Majority of the students are in strong agreement with this statement in 
case of Web-based safety training (see Fig.12), however in case of classroom-based 
training the agreement is not as significant as compared to its counterpart. 
 
Statement 10: The material and presentation method for the training should be 
significantly improved. Majority of the students are in disagreement with this statement 
in case of Web-based safety training (see Fig.13), however in case of classroom-based 
training, they felt there was scope for improvement, relatively more than its counterpart. 
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4.6 Summary of Results 
    A rigorous statistical analysis of the data yielded some interesting results. 
Sufficient evidence was found to prove that Web-based safety training is a more 
effective training method than the traditional, instructor-led classroom-based safety 
training. Key findings of the study are summarized in the following: 
1. The test instrument used to measure improvement in knowledge is robust.  
2. Both training methods significantly contributed towards improvement of 
knowledge of woodshop safety; however the Web-based safety training 
contributed significantly more towards the improvement in the knowledge of 
safety than the traditional, instructor-led classroom-based safety training. 
3. The improvement in the knowledge of graduate students was more 
pronounced when Web-based safety training was used in comparison to when 
classroom-based training.  
4. The improvement in the knowledge of undergraduate students was not 
significantly greater when Web-based safety training was used in comparison 
to classroom-based training.  
5. Students found the information in the Web-based training program 
overwhelming, but in all the attitude of students towards this method of 
training is more favorable as compared to that towards the traditional, 
instructor-led classroom-based safety training. 
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5. CONCLUSIONS 
This study aims to serve as a beacon for future research in the field of 
development of new innovative learning aids in imparting knowledge of safety. This 
study is merely a step towards proving that Web-based multimedia learning has great 
potential in the development of effective and efficient safety training programs.  Most of 
the accidents and deaths on the construction site and workshops occur due to the lack of 
proper knowledge of safety. When knowledge of safety is effectively conveyed using 
proven methods of training these accidents and deaths can be avoided. This study 
assesses the effectiveness of one such learning aid, namely Web-based multimedia in 
learning woodshop safety. The learning aid developed will serve as a training program 
for the students and faculty of College of Architecture who would use the woodshop for 
their projects (Langford Bldg B, Texas A&M University).  
 
5.1 Internal and External Validity of the Study 
The study done by Issa et al (October, 1999) clearly establishes that there is a 
causal relationship between the learning aid used and the knowledge of the student in the 
subject learnt using the learning aid. Hence, it is safe to assume that in this study there is 
a causal relationship between the learning aid used (self reading or online multimedia 
course) and knowledge of woodshop safety. The statistical analysis of the data also 
pointed to the same effect. The variables and operational measures used in the study 
measure knowledge are specific to woodshop safety, thus construct and content validity 
are ensured. The allocation of learning aid to the students is randomized. The response to 
the questions in both the pre-test and post-test can be either correct or incorrect, since all 
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the questions are of the true/false and multiple choice varieties. Due to the nature of the 
questions there is no coding bias. Researcher bias is expected to be minimal since 
randomization is used in almost every aspect of the study. Further the analysis also 
proved the robustness of the test instrument. Since the study design is of the kind of case 
study, its external validity is limited. That is to say the findings of the study cannot be 
generalized beyond the study population (Students of College of Architecture, TAMU). 
However, by drawing parallels from this study, the concept of Web-based multimedia 
learning/training could be introduced to the field of safety training in the construction 
industry and further research may be carried out to prove its effectiveness in the 
industry.    
 
5.2 Reliability of the Study 
The reliability of the operational measures for the dependent variable is expected 
to be good.  Reliability of the operational measure due to the lag of time between the 
training and testing is unaffected, since the test was administered immediately after the 
learning aid was used. Since there is no relationship between place of test and 
knowledge of the student, reliability over the place where the test is conducted is good. 
Operational measures would be unaffected as to who administers and corrects the test 
papers because the response to the questions can be either correct or incorrect, since all 
the questions are of the true/false and multiple choice varieties. Hence, reliability in 
relation to the person who administers and corrects the test would also be high.  Since, 
reliability over all the dimensions (time, place, person and method) is high the overall 
reliability will also be high.   
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5.3 Suggestions for Further Research 
This study was not intended to be a large random-sample experiment. The 
primary goal behind the method of data collection was to obtain insight about the 
effectiveness of self-paced Web-based multimedia as a technology for safety training. 
The conclusions that have been presented offer a number of opportunities for further 
research.  
Future research should be conducted in the commercial environment, rather than 
the academic environment in which this study was conducted. An inquiry into the 
injuries and fatalities after the completion of the safety training would yield useful data, 
which can be analyzed to find out the long term effectiveness of the self-paced safety 
training program.  
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APPENDIX A 
DESCRIPTIVE STATISTICS AND FREQUENCY TABLES FOR PRE-TEST 
SCORES, POST-TEST SCORES AND DELTA 
 
Table 9. Descriptive Statistics 
Method  PostScore PreScore Delta 
Classroom Std. Deviation 4.701 4.351 2.586 
 Minimum 8 6 -4 
 Maximum 30 25 6 
Web-Based Std. Deviation 4.457 3.878 3.107 
 Minimum 13 10 -5 
 Maximum 29 26 7 
 
Table 10. Frequency Table - Delta 
Method  Frequency Percent 
Classroom Valid -4 1 3.7 
  -2 2 7.4 
  -1 2 7.4 
  0 3 11.1 
  1 2 7.4 
  2 7 25.9 
  3 1 3.7 
  4 3 11.1 
  5 5 18.5 
  6 1 3.7 
  Total 27 100.0 
Web-Based Valid -5 1 4.3 
  -3 1 4.3 
  0 1 4.3 
  1 3 13.0 
  2 3 13.0 
  3 1 4.3 
  4 1 4.3 
  5 8 34.8 
  6 1 4.3 
  7 3 13.0 
  Total 23 100.0 
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Table 11. Frequency Table - Pre-Test Scores  
Method  Frequency Percent
Classroom Valid 6 1 3.7 
  12 1 3.7 
  13 1 3.7 
  14 1 3.7 
  16 1 3.7 
  18 2 7.4 
  19 3 11.1 
  20 4 14.8 
  21 3 11.1 
  22 3 11.1 
  23 3 11.1 
  24 2 7.4 
  25 2 7.4 
  Total 27 100.0 
Web-Based Valid 10 1 4.3 
  14 1 4.3 
  15 3 13.0 
  16 1 4.3 
  18 1 4.3 
  19 2 8.7 
  20 1 4.3 
  21 3 13.0 
  22 4 17.4 
  23 5 21.7 
  26 1 4.3 
  Total 23 100.0 
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Table 12. Frequency Table – Post-Test Scores  
Method  Frequency Percent
Classroom Valid 8 1 3.7 
  12 1 3.7 
  16 1 3.7 
  17 1 3.7 
  18 2 7.4 
  20 4 14.8 
  21 2 7.4 
  22 1 3.7 
  23 3 11.1 
  24 5 18.5 
  25 2 7.4 
  26 2 7.4 
  28 1 3.7 
  30 1 3.7 
  Total 27 100.0 
Web-Based Valid 13 1 4.3 
  16 2 8.7 
  17 1 4.3 
  18 1 4.3 
  19 1 4.3 
  20 1 4.3 
  23 2 8.7 
  24 4 17.4 
  25 1 4.3 
  26 4 17.4 
  27 3 13.0 
  28 1 4.3 
  29 1 4.3 
  Total 23 100.0 
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APPENDIX B 
PRE-TEST AND POST-TEST QUESTIONNAIRES 
 
The solutions to the pre-test and post-test questions are in bold font, also the five unique 
questions present in both the questionnaire’s are in italics. 
 
Pre-Test Questionnaire 
 
Date: __/__/____                                                                                        Score: ___/___ 
Name: _________ ___________                                                               Grad / UGrad 
 
 
Section I – Multiple Choice Questions 
 
1. Who is responsible for cleaning up your work area? 
a. Woodshop supervisor. 
b. One of the student workers. 
c. Your mom. 
d. You. 
 
2. To whom do you report unsafe conditions in the woodshop? 
a. Instructor or supervisor. 
b. 911. 
c. A janitor. 
d. Your friends in the shop. 
 
3. Which saws are free hand saws? 
a. Miter saw and Band saw. 
b. Scroll saw and Panel saw. 
c. Band saw and Scroll saw. 
d. Table saw and Scroll saw. 
 
4. When do you turn a saw off? 
a. When you’re ready. 
b. After you’ve cut most of the way through the wood. 
c. After you have completed your cut and the saw blade is clear of your 
wood. 
d. At the end of the day in the shop. 
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5. Always use a push block on the… 
a. Table saw. 
b. Band saw. 
c. Jointer. 
d. Panel saw. 
 
6. How much weight should you apply to the belt sander while sanding? 
a. Just enough weight to hold it in place. 
b. As much weight as possible. 
c. Not very much weight at all. 
d. No weight at all. 
 
7. Which sander is used to sand edges and the inside of cutouts? 
a. Finishing sander. 
b. Palm sander. 
c. Orbital sander. 
d. Spindle sander. 
 
8. For what material do you use a grinder? 
a. Steel. 
b. All metal. 
c. Hard wood. 
d. Cardboard. 
 
9. What tool is used to cut slots in wood for biscuit jointing? 
a. Joiner. 
b. Plate joiner. 
c. Biscuit joiner. 
d. Slot joiner. 
 
10. When you leave the shop you must… 
a. Clean up your workplace. 
b. Put away all tools. 
c. Put away safety glasses. 
d. None of the above. 
e. All of the above. 
 
11. Before making a cut on the table saw you should… 
a. Check blade height. 
b. Set the fence. 
c. Make sure nobody is standing behind you. 
d. All of the above. 
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12. On the jointer, never cut wood shorter than… 
a. 12” long 
b. The length of your arm. 
c. 6” long 
d. 3” long 
 
13. The Oscillating Spindle sander is used to sand… 
a. Flat surfaces. 
b. Rounded edges. 
c. 90 degree angles. 
d. Upside down 
 
14. On the panel saw, you should always… 
a. Let go of the saw as soon as you are done cutting and let it spring back 
into place. 
b. Push both sides of the stock you have just cut away from the blade 
after the cut is completed to avoid a possible kickback. 
c. Stop the saw while touching the wood. 
d. Start the saw while touching the wood. 
 
15. You should only plane off ____ inches at a time on the planer. 
a. 1/8 
b. ½ 
c. 1/20 
d. 1/16 
 
16. Too much friction during a cut or while drilling a hole can… 
a. Cause the wood to spontaneously combust. 
b. Cause the wood to burn and ruin the machinery or tool. 
c. Cause the wood to cut faster and more efficiently. 
d. Cause the machine to shut down. 
 
17. The random orbital sander differs from the other sanders in that it… 
a. Is larger. 
b. Is harder to control. 
c. Produces more severe abrasions. 
d. All of the above. 
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Section II - True/False 
 
 
18. You should push down as hard as you can on all of the sanders to gain a more 
desired finish. T/F 
 
19. You only need eye protection when you are using a machine. T/F 
 
20. If you get in a bind while cutting on the band saw, simply back out of the cut. 
T/F 
 
21. Before beginning to use the wood lathe, you should disengage the index pin. T/F 
 
22. The belt sander is used to sand many types of larger material, including metal 
and plastic. T/F 
 
23. It’s all right not to use a fence if you know what you are doing. T/F 
 
24. All types of wood can be milled on the wood lathe. T/F 
 
25. Putting more weight on the belt sander will make it sand your material better. 
T/F 
 
26. The oscillating spindle sander can also be used for removing excess material on 
your stock. T/F 
 
27. A blade should always be at full speed before beginning any type of cut. T/F 
 
28. It is okay to push another piece of wood through the table saw blade right after 
your first cut is complete. T/F 
 
29. As long as you are strong enough to hold your wood still, you do not need to use 
any type of clamps on the drill press. T/F 
 
30. You should always check the jointer fence to make sure it is square before 
beginning your cut. T/F 
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Post-Test Questionnaire 
 
Date: __/__/____                                                                                        Score: ___/___ 
Name: _________ ___________                                                               Grad / UGrad 
 
Training Method Used:  
i. Web-Based Training  
ii. Class Room Training 
 
 
Section I – Multiple Choice Questions 
 
 
1. What are the first things you do when you enter the shop? 
a. Sign in and talk to your friends. 
b. Sign in and get safety goggles. 
c. Sign in and eat food. 
d. Sign in and begin building. 
 
2. The most important aspect of a safe shop is a… 
a. Safe shop. 
b. Rule book. 
c. Clean shop. 
d. Emergency action plan. 
 
3. When do you turn a saw on? 
a. Just before you place the wood on the saw blade and begin to cut. 
b. When the wood is on the saw blade. 
c. Five minutes before you plan to cut to let the saw warm up. 
d. When you’re ready. 
 
4. What adjustment should be made to the drill press when using a larger drill bit? 
a. Use a slower speed. 
b. Use a faster speed. 
c. No adjustment should be made. 
d. None of the above. 
 
5. How do you decide the speed of the wood lathe? 
a. Ask your friend. 
b. Refer to the chart. 
c. Guess. 
d. Test different speeds. 
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6. Which sander is used to sand in corners and tight places? 
a. Detail sander. 
b. Half-size sander. 
c. Mouse sander. 
d. Spindle sander 
 
7. Why is it not necessary to move the blade guard by hand on a circular saw? 
a. It does not move. 
b. You need a special tool to move it. 
c. It is designed to self-retract on its own. 
d. Your hand will fall off. 
 
8. Power for pneumatic guns is found in… 
a. Power outlets. 
b. Battery power. 
c. Air hoses. 
d. Generators. 
 
9. “Cleaning your work area” means… 
a. Sweeping up any mess you made. 
b. Throwing away sawdust. 
c. Cleaning all tools and machinery you used. 
d. All of the above. 
 
10. When cutting long curves on the scroll saw, you should… 
a. Do it quickly. 
b. Make relief cuts. 
c. Do it slowly. 
d. Back out halfway through the cut and start from the other side to finish 
the cut. 
 
11. On the drill press, large drill bits should be used at ______ speeds and small drill 
bits should be used at ______ speeds. 
a. Slower, faster. 
b. Faster, slower. 
c. Slower, slower. 
d. Faster, faster. 
 
12. The Planer is used to… 
a. Straighten out and bows or warps in your wood. 
b. Change the outer texture of your wood. 
c. Plane your wood to a desired thickness smoothly. 
d. Compress wood pieces together. 
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13. When starting a cut with the miter saw, you should start with the blade… 
a. Touching the wood where you wish to cut. 
b. Up and away from the wood until the blade reaches full speed. 
c. Pushed firmly onto the wood where you want to cut. 
d. None of the above. 
 
14. The panel saw is used for… 
a. Ripping and cross cutting metal. 
b. Ripping and cross cutting large sheets of stock. 
c. Ripping and cross cutting small projects. 
d. None of the above. 
 
15. When using a drill, you should…. 
a. Push straight in and pull straight out. 
b. Push in and twist and wobble bit as you pull it in and out of the drill hole 
repeatedly. 
c. Drill in reverse direction to cool down motor. 
d. Push straight in and drill until all the wood chips are ground into sawdust. 
 
16. When loading or adjusting a pneumatic gun never… 
a. Disconnect the air hose. 
b. Connect the air hose. 
c. Point away from other people or yourself. 
d. None of the above. 
 
17. A circular saw is used for… 
a. Cutting details into stock. 
b. Ripping and cross cutting stock. 
c. Smoothing edges on stock. 
d. None of the above. 
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Section II - True/False 
 
 
18. The belt sander is used to sand many types of larger material, including metal 
and plastic. T/F 
 
19. The oscillating spindle sander can also be used for removing excess material on 
your stock. T/F 
 
20. Only serious injuries need to be reported. T/F 
 
21. You should push down as hard as you can on all of the sanders to gain a more 
desired finish. T/F 
 
22. The more fences you can use, the more secure your wood will be. T/F 
 
23. If boards are the same size, it is okay to stack them and run them through the 
planer. T/F 
 
24. Before beginning to use the wood lathe, you should disengage the index pin. T/F 
 
25. A drill can be turned around and used as a hammer. T/F 
 
26. The table saw should be used only for stock that is less than 4 feet long. T/F 
 
27. Kickbacks are only a problem if the stock or material actually hits someone. T/F 
 
28. All types of wood can be milled on the wood lathe. T/F 
 
29. The jointer is used to make joints. T/F 
 
30. The planer is used to clear your stock of imperfections such as knots and 
protrusions. T/F 
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APPENDIX C 
OPINION SURVEY 
 
Opinion survey questionnaire for the research study: 
Evaluation of Web-Based Safety Training against the Instructor-Led Classroom 
Training Method. 
 
 
Training method used: 
1. Web-Based  
2. Classroom Teaching 
 
Q1. The presentation of the information in the training was very good. 
1. Strongly Agree 
2. Agree 
3. Disagree 
4. Strongly Disagree 
 
Q2. I found the information presented to be overwhelming and confusing. 
1. Strongly Agree 
2. Agree 
3. Disagree 
4. Strongly Disagree 
 
Q3. The information was presented in a systematic and well defined format. 
1. Strongly Agree 
2. Agree 
3. Disagree 
4. Strongly Disagree 
 
Q4. During the training I felt bored and sleepy. 
1. Strongly Agree 
2. Agree 
3. Disagree 
4. Strongly Disagree 
 
Q5. The manner of presentation of information was captivating and stimulating. 
1. Strongly Agree 
2. Agree 
3. Disagree 
4. Strongly Disagree 
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Q6. The use of multimedia for the presentation of information was inadequate.  
1. Strongly Agree 
2. Agree 
3. Disagree 
4. Strongly Disagree 
 
 
Q7. My knowledge on woodshop safety was significantly increased due to the training. 
1. Strongly Agree 
2. Agree 
3. Disagree 
4. Strongly Disagree 
 
Q8. I believe safety training is not really necessary for the proper use of equipment in the  
       Woodshop. 
1. Strongly Agree 
2. Agree 
3. Disagree 
4. Strongly Disagree 
 
Q9. In all the training method was very effective in conveying information on woodshop   
       safety. 
1.   Strongly Agree 
3. Agree 
4. Disagree 
5. Strongly Disagree 
 
Q10. The material and presentation method for the training should be significantly 
         improved. 
1. Strongly Agree 
2. Agree 
3. Disagree 
4. Strongly Disagree 
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APPENDIX D 
SAFETY MANUAL OF WOODSHOP (COLLEGE OF ARCHITECTURE, 
TEXAS A&M UNIVERSITY) 
 
  College of Architecture 
 
 
 
 
 
 
General 
A. Woodshop Use  
B. Procedures 
C. Safety   
D. Emergency 
Facilities 
A. Woodshop 
B. Glue/Prep Room 
C. Paint/Finishing Booth 
Stationary Tool Safety 
A. Band Saw  
B. Belt/Disc Sander 
C. Compound Miter Saw  
D. Drill Press 
E. Jointer 
F. Panel Saw 
G. Planer 
H. Scroll Saw 
I. Shaper 
J. Table Saw 
K. Wood Lathe
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  Hand Tool Safety 
A. Belt Sander 
B. Circular Saw 
C. Detail Sander 
D. Drill 
E. Finishing Sander 
F. Grinder 
G. Jig Saw 
H. Oscillating Spindle 
Sander 
I.  Palm Sander 
J. Plate Joiner 
K. Pneumatic guns 
L. Random Orbital 
Sander 
M. Routers 
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Warning:  Knowledge and understanding of rules and procedures 
are your responsibility.  Woodshop supervisor holds all rights to 
change and/or modify at any time or for any specific situation.  All 
things are strictly enforced 
General 
a. Woodshop Use 
a. College of Architecture Students, Faculty, and 
Staff- The woodshop is open for class projects 
and personal uses. 
b. Woodshop Access- Privileges will be extended 
after the completion of the 3-hour safety 
course.  Student ID is required for admittance.   
c. Equipment access- Safety clearance allows 
access to any tool you are knowledgeable in.  
Misuse or abuse of a tool will suspend its’ 
availability.   
b. Procedures 
a. Check in- Present Student/Staff identification 
card to the front desk attendant in exchange 
for your necessary eye protection.  Inform 
personnel of your project type and area(s) you 
will be working in.  All bags and personal items 
must be stored against wall in foyer before 
entering the shop area.   
b. Tool check out- tools will be checked out to 
individuals from the front desk.  You will only 
be issued tools you are authorized to use.  
Excess tools should be returned before new 
tools will be issued.    
c. Clean up- Your work area must be clean before 
you leave.  Projects should be stored properly.  
Failure to do so may void woodshop privileges.   
d. Check out- Any tool you have checked-out must 
be returned to the front desk attendant.  Your 
ID. will be given back and then you may retrieve 
personal items on your way out. 
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c. Safety  
a. Accidents- Report everything!  We need to know 
for your safety.  Inform Supervisor or Trained 
Personnel as soon as possible.  Minor incidents 
are important.   
b. Danger- Anything that appears to be an immediate 
or potential hazard should be dealt with 
immediately.  Damaged equipment should be 
reported.   
c. Electrical Hazards- Keep out of any electrical 
control boxes.   
d. Moving Parts- Always keep your hands and other 
extremities away from all moving parts. 
e. Eye Protection- Imperative when working with or 
around any tools and machinery, even if you are 
not using the equipment.  This is the law; there 
are no exceptions!   
f. Face Shields- Required when using lathe, but 
advised for all machinery.  
g. Ear Protection- Available and advised. 
h. Dust Mask- Available upon request.  Whenever 
working with wood, dust is produced and can be 
a hazard.  Certain woods could contain harmful 
chemicals and Western Red Cedar has been 
attributed to asthma and nasal cancer. Wear 
mask when creating high levels of saw dust and 
always keep work area clean.    
i. Clothing-   
1. Long hair must be pulled back and secured. 
2. No hats allowed. 
3. No loose clothing.  Long sleeves should be 
rolled up and tails should be tucked in.   
4. Must be wearing full-length pants. 
5. Shoes must be rubber soled and closed toed, 
No sandals, etc. 
6. No jewelry can be worn, including watches 
and dangling earrings. 
7. Backpacks and other belongings must be 
stored outside woodshop area. Space is 
provided.   
j. No Food, Drinks, tobacco, alcohol, or drugs, 
legal or otherwise- This and all the facilities are 
smoke-free. 
k. Respect your peers and faculty- Be considerate 
and helpful towards each other. No running, 
yelling, or other horseplay allowed. 
l. Electronics- No headphones or cellular devices. 
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d. Emergency    
a. Emergency Shut Down- For use only in an 
emergency.  These buttons cut power to all 
machines and outlets in the woodshop.  Shut 
down switches are on all four walls.   
b. Fire- Emergency pull is located to the right of 
the overhead door.  Extinguishers are 
throughout the shop. 
c. First Aid- first aid is located in foyer.  Have 
personnel assist you with all injuries.   
d. Emergency Assistance- Dial 9-911 on campus 
phones.   
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II. Facilities  
a. Woodshop- This area houses all the stationary 
tools that are connected to the sawdust vacuum 
collection system.  Nine worktables are equipped with 
electrical outlets for hand tools, compressed air 
nozzles for easy clean-up, and quick release vises to 
secure projects.  
¾ Chemical use is not allowed in this room, this is a 
fire hazard. 
¾ Supervision by trained personnel is required.  
 
b. Glue/Prep Room- This area is separate from the 
woodshop designed for assembling and gluing projects.  
All size clamps are provided to use in conjunction with 
two tables equipped with clamp placers.  Any prep work, 
other than sanding, is done here.   
¾ Sanding should be complete before projects are 
brought here. 
 
c. Paint/Finishing Booth- All paint, varnish, or 
other chemical finishes are done here.  This room is 
designed to carry hazardous fumes away from user.   
¾ This area is occupancy limited based on projects 
inside.   
¾ No power tools are to be used in the booth. 
¾ Personnel should know when this facility is being 
used.  
¾ Dispose of chemicals and any hazardous materials in 
proper containers.    
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III. Stationary Tool Safety  
1. Use machines only as intended.  If in doubt, ask for 
assistance and/or refer to user manual.    
2. You should be informed in operation and safety 
procedure.  If you are not comfortable with a 
machine, do not use it; ask for assistance.   
3. Focus on your work.  Look, listen, and be in control 
of what you are doing.  Do not be distracted by or 
talk to others and do not distract others.   
4. Avoid accidental starting.  
5. All Safety guards and devices must be in place when 
operating machines.   
6. Do not overreach.  
7. Machine must be at rest before removing byproducts 
and turned “off” before leaving.   
8. Return adjustable parts to rest position.  Machine 
should be clean and clear before, during, and after 
it is used.   
9. Red knobs are not for adjustments.  These are for 
calibrations that should only be done by Supervisor.   
10. Make all adjustments with the power box switched 
off!   
11. Return lock to electrical switches after each use.  
Never open these electrical junctions.   
12. All adjustable parts should be secure before power 
is on. 
13. Do not use force.  The tool should do the work.  If 
it does not perform as you expect, let trained 
personnel know.  There may be a better way.   
14. Stay within reach of power switch at all times. 
15. Check for worn and damaged parts.  Let trained 
personnel correct these problems.  Do not attempt it 
yourself.   
16. Machinery should not be used to cut used lumber, 
plaster, or drywall.   
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a. Band Saw- Free-hand tool designed for cutting 
circles and curves.  Can also be used to rip and 
crosscut relatively small pieces of wood.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating 
machinery.     
1. Always keep hands and fingers 3” away from the 
cutting edge. 
2. Upper guide should be only 1/8” above material 
height. 
3. Only use wood that has flat surfaces. 
4. Hold wood firmly feeding it into blade at a moderate 
speed. 
5. Check band for good tension. 
6. Avoid backing wood out of an incomplete cut.   
7. Blade inhibits tight turns that could twist and break 
band.   
8. Clicking while blade is in motion indicates a hazard.  
Inform trained personnel.  
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b. Belt/Disc Sander- Free-hand tool for 
sanding small pieces of wood.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating 
machinery.     
1. Sand only in the direction of the wood grain on the 
downward stroke of the machine. 
2. Do not apply excessive force.  
3. Check sanding surfaces for tears or holes.  Worn 
surfaces should be replaced.  
4. Check belt traction while running.  
5. Gloves should not be worn, neither should you hold 
object with rag.   
 
  
c. Compound Miter Saw- 10” Compound 
Slide Miter Saw- Used for cross cuts, miter and 
compound miter jointing.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating 
machinery.     
1. Blade should be sharp, run freely, and be free of 
vibration.  
2. Let blade come to full speed before beginning cut.  
3. Hold material with hand away from blade and keep 
your fingers and thumb together. 
4. Do not cross your arms while using the saw.   
5. Start the saw, pull out, push down, and push back. 
6. Do not attempt to cut small pieces. 
7. Do not handle blade guard.  It is designed to self-
retract.   
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d. Drill Press- 15” Variable Speed- Designed to 
make vertical holes or create mortises.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating 
machinery.     
1. Larger bits should be used at slower speeds.   
2. Vary speed with motor running.  
3. Place scrap stock underneath piece to protect base.   
4. Clamp plastic and metal to base.   
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e. Jointer- 8” Long Bed for squaring and shaving 
along the edge grain.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating 
machinery.     
1. Use a push block whenever project goes over the 
cutting surface keeping 4” from the cutting knives.   
2. Wood should be more than 6” long. 
3. Never adjust outgoing table.  
4. Feed against blade rotation.  Reverse direction can 
cause serious injury.     
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f. Panel Saw- Ripping and crosscutting large 
sheets.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating 
machinery.     
1. Blade should be at full speed before beginning cut. 
2. Slowly return saw motor to the top and tighten it 
down.  Never let go until it is secure. 
3. Be aware of the power cord that is does not fall 
into path of the blade critical when returning blade 
to top.   
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g. Planer- Designed to plane stock to any 
thickness smoothly.  This machine cannot straighten 
bows or warps.  
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating 
machinery.     
1. Use only with personnel assistance.   
2. Plane off only 1/16” each pass.   
3. Keep others out of line of input and output of table. 
4. Plane only clean clear wood.  Any imperfections in 
the wood should be checked first.   
5. Only one piece of wood at a time.  Do not start a 
second until first is clear and do not stack. 
6. If boards stops moving, turn power off immediately, 
lower deck, and get trained personnel. 
7. Clear dust and woodchips with brush not hand. 
8. Feed against blade rotation.  Reverse direction can 
cause serious injury.     
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Scroll Saw- Free-hand tool for cutting fine detail 
designs.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating 
machinery.     
1. Be sure adjustment keys and wrenches have been 
removed.  
2. Rotate motor once by hand before use. 
3. Lower hold down clamp against wood to secure it. 
4. Only use ½” stock wood or smaller that has flat 
only surfaces. 
5. Hold wood firmly feeding it into blade at a moderate 
speed. 
6. Blades should be changed by personnel but always 
check band for good tension. 
7. Stop blade before backing wood out of an incomplete 
cut. 
8. Make release cuts before making long curves. 
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h. Shaper- Molding, shaping, and joining wood.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating 
machinery.     
1. Keep all objects from between fence and cutter. 
9. Feed against blade rotation.  Reverse direction can 
cause serious injury.     
2. Wood being shaped should be 3 times as wide as the 
cut is deep.  Small moldings should be shaped then 
ripped to width.   
3. Short stock, less than 6”, requires the use of a 
miter gauge or clamp attachment. 
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i. Table Saw- Ripping and Crosscutting stock. 
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating 
machinery.     
1. Use a push block whenever project goes over the 
cutting surface.  Keep hands at least 4” from blade.   
2. Stand to side of wood being ripped. 
3. Stay within reach of power switch. 
4. Only use one fence or cross cutting. 
5. Be sure adjustment wrenches or any other objects 
have been removed from table before use. 
6. Hold wood firmly feeding it into blade at a moderate 
speed.  Push wood with a push stick until it clears 
cutting blade.   
7. This in not a free-hand machine.  Always use a fence 
or miter gauge. 
8. Feed against rotation.  Wrong way will accelerate 
wood and cause damage.   
9. No dead-cuts.  Continue ripping all the way through 
your board without stopping.   
10. Only use wood that has flat surfaces.   
11. Only one piece of wood at a time.  Do not start a 
second until first is clear and no piggybacks.   
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j. Wood Lathe- Milling original, symmetrical 
wood profiles.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating 
machinery.     
1. Tool rest should be at proper height and as close to 
work as possible. 
2. Vary speed with motor running. 
3. Only certain types of wood can be milled.  Check 
wood with trained personnel if unsure. 
4. Check for clearance and balance before beginning. 
5. Tailstock should be tight. 
6. Turning tool should not interfere with work. 
7. Do not jam tool into work, especially during rough 
turning.   
8. Disengage index pin before beginning. 
9. Refer to chart to determine speed. 
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IV. Hand tool Safety  
1. Use machines only as intended.  If in doubt, ask for 
assistance and/or refer to user manual.    
2. You should be informed in operation and safety 
procedure.  If you are not comfortable with a 
machine, do not use it; ask for assistance.   
3. Focus on your work.  Look, listen, and be in control 
of what you are doing.  Do not be distracted by or 
talk to others and do not distract others.   
4. All safety guards and devices must be in place when 
operating tools. 
5. Avoid accidental starting.  When you are not using 
the tool, hold it away from the start switch. 
6. Tool should be at rest before removing byproduct 
and laying it down.  Unplug a tool that is not being 
used.   
7. Unplug tool before changing parts and making 
adjustments.  Be sure they are secure before use.  
Make sure switch is “OFF” when plugging into socket.    
8. Return adjustable parts to rest position.  Machine 
should be clean and clear before, during, and after 
it is used.   
9. Do not use force.  The tool should do the work.  If 
it does not perform as you expect, let trained 
personnel know.  There may be a better way.   
10. Do not overreach. 
11. Extension cords must be 3-prong grounded or 
polarized.  If a 2-prong cord will not fit, flip it over.   
12. Remove plugs from sockets properly.   
13. Use clamps and vises.  Do not hold project when 
using hand tools.   
14. Cords can be electrocution hazards.  Be sure they 
run behind you, out of the tools direction.   
15. Hold by insulated gripping for greater shock 
protection.   
16. Check for worn and damaged parts.  Let trained 
personnel correct these problems.  Do not attempt it 
yourself.   
17. Wood should be flat and clear of all foreign 
objects.   
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a.  Belt Sander- This tool is designed to 
smooth larger items like rough boards, old finishes, 
and sometimes metal and plastic.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating tools.     
1. Hold with both hands.  
This tool is easy to 
loose control of.   
2. Belt must be tracked 
properly before use. 
3. The weight of the 
sander is sufficient.  
Leaning on the tool is 
bad for the motor and 
is less effective.   
 
 
 
 
 
b. Circular Saw- Ripping and Crosscutting 
stock. 
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating tools.     
1. Hold with both hands.  This tool is easy to loose 
control of.   
2. Do not handle blade guard.  It is designed to self-
retract.   
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c. Detail Sander- This tool provides the ability 
to sand in corners and in other detailed spaces.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating tools.     
1. A moderate hold on the 
sander is sufficient.  
Excessive force is bad 
for the motor and is 
less efficient.   
 
 
 
d. Drill- This tool is designed to drill various sized 
straight holes into wood or metal.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating tools.     
1. Drill straight in and pull out.  Do not twist or 
wobble bit in a hole.   
2. Bits can be extremely hot after use.   
3. Be sure to drill with motor in forward direction.  
Reverse direction could easily burn or ignite wood.   
4. Pull bit out of deep holes to remove debris.  Excess 
chips can cause overheating.   
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e. Finishing Sander- Half sheet sanding flat 
surfaces for finishing.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating tools.     
1. Hold with both hands. 
2. The weight of the sander 
is sufficient.  Leaning on 
the tool is bad for the 
motor and is less 
effective.   
3. Abrasive paper should be 
secure before use.   
 
 
 
 
f. Grinder- This is a metal working tool for 
grinding, and smoothing rough edges.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating tools.     
1. Hold with both hands.  
This tool is easy to 
loose control of.  
2. Lay tool trigger and 
grinder side up.  
3. Always position wheel 
guard between you and 
your work.   
 
 
 
g. Jig Saw- This tool is generally used for pattern 
cutting into materials with the maximum thickness of 4 
1/3” wood and1¼” plastic and fiberglass, refer to 
manual for metal thickness.   
Safety- Eye protection is 
required by law.  Do not be 
distracted by or talk to 
others when operating 
tools.     
1. Find a clear area to work 
with this tool and secure 
the material.   
2. Keep base on flat 
surface when in use.   
3. Do not use a bent blade. 
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h. Oscillating Spindle Sander- This 
tool is designed to sand edges and ideal for inside 
cutouts and curves.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating tools.     
1. Hold with both hands.  
2. A moderate hold on the 
sander is sufficient.  
Excessive force is bad 
for the motor and is less 
efficient.   
3. This tool is not for 
removing material.  Only 
sanding.   
 
 
 
 
 
 
i. Palm Sander- Quarter sheet sanding flat 
surfaces for finishing.  This tool is manageable for 
most woodshop projects and can be fitted for all 
levels of sanding. 
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating tools.     
1. A moderate hold on the sander is sufficient.  
Excessive force is bad for the motor and is less 
efficient.   
2. Abrasive paper should be secure before use.   
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j. Plate Joiner- This tool is designed 
specifically to cut slots in wood for biscuit joining.  It 
will cut sizes “FF,” “0,” “10,” and “20” at 5/23” 
thickness.    
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating tools.     
1. Hold with both 
hands.  This tool 
is easy to loose 
control of.   
2. This is not free-
hand.  Do not 
attempt to move 
tool when in 
place for cut.   
3. Release pressure 
slowly after cut.   
 
 
 
k. Pneumatic Guns- Fastening trim to solid 
surfaces.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating tools.     
1. Material must be sufficient enough to withstand 
impact of tool.   
2. Never point this in the direction of another person.  
Also, no one should be in front of operator in case 
of error.   
3. This tool is not to be used in any way other than 
intended.   
4. Do not tamper with contact element.   
5. The air hose is the power, disconnect when loading 
or adjusting.   
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l. Random Orbital Sander- This palm-
sized sander removes material more rabidly without 
leaving the swirl pattern of a sheet sander.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating tools.     
1. A moderate hold on the 
sander is sufficient.  
Excessive force is bad 
for the motor and is less 
efficient.   
2. Hold 5” model with both 
hands.  This tool is easy 
to loose control of.   
3. Abrasive paper should be 
secure before use.   
4. This tool is capable of 
severe abrasions unlike 
other sanders.   
 
 
m. Routers- Used for milling and shaping wood 
edges and free forms.   
Safety- Eye protection is required by law.  Do not be 
distracted by or talk to others when operating tools.     
1. Hold with both hands.  This tool 
is easy to loose control of.  
2. Bits can be extremely hot after 
use.   
3. Keep base on flat surface when 
in use.   
4. Make progressive cuts to desired 
relief.   
5. Speed should be reduced for 
larger bits.   
6. Do not “Climb-cut.”  Cut outside 
edges counter-clockwise and 
inside edges clockwise.   
a. Router (Standard) 
b. Plunge Router- Ideal for routing beginning within 
the edges. 
c. Laminate Trimmer- Designed specifically for 
trimming laminate. 
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Golden Rules of the Woodshop 
Your mother isn’t here! 
 
If you open it . . .  
Close it      
If you turn it on . . .  
Turn it off     
If you unlock it . . .  
Lock it      
If you checked it out . . .  
        You must check it in   
If you use it . . .  
  Take care of it    
If you break it . . .  
Report it      
If you borrowed it . . .  
Return it      
If you glued it . . .  
  Tag it with date and time  
If you make a mess . . .  
Clean it up     
If it is in the way . . .  
Move it      
If you move it . . .  
Put it back     
If you are confused . . .  
Ask for help     
If you are unable to operate it . . .  
Leave it alone    
If it does not concern you . . .  
                  It’s none of your business
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APPENDIX E 
SCREEN SHOTS OF WEB PAGES AND VIDEO CLIP 
 
 
Figure 14. Screenshot of Home Page 
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Figure 15. Screenshot of the Training Page 
 
 
Figure 16. Screenshot of Video Clip Showing PPE  
 
  
87
 
 
Figure 17. Screenshot of Video Clip Showing Compound Miter Saw 
 
 
 
Figure 18. Screenshot of Video Clip Showing Band Saw 
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